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Introduction 
Infrarenal aortic graft infection is an uncommon but 
dramatic omplication of reconstructive ascular sur- 
gery of the infrarenal aorta. Conventional treatment 
consists of complete xcision of the infected prosthesis, 
suture ligation of the infrarenal aorta and clean plane 
revascularisation of the lower limbs with extra- 
anatomic bypasses. Despite continuing progress in 
surgical and anaesthesiological techniques, these pro- 
cedures remain associated with an operative mortality 
of 20-25% and an amputation rate of 10-15%. I'2 Itl situ 
reconstruction within the infected field may be offered 
as an alternative, but has received little attention in 
the past because of its technical complexity and the 
lack of suitable conduits. 3'4 We have been using the 
lower extremity deep veins as autogenous conduits in 
case of prosthetic infection since 1990 and this study 
summarises our experience in 14 patients with aortic 
graft infection, who were treated by graft excision 
and in situ aortoiliofemoral reconstruction using lower 
extremity deep veins. 
Patients and Methods 
We reviewed all patients with aortic graft infection, 
presenting from January 1990 until May 1995 and 
treated by graft excision and in situ reconstruction 
with the lower extremity deep veins. Out of a total of 
14 patients there were 13 men and one woman with 
a mean age of 71 years (range 58-85 years). Four 
patients had undergone their initial operation in our 
department, whereas 10 were referred to us after 
operation elsewhere. The primary operation was done 
*Please address all correspondence to: A. Nevelsteen, UZ Gast- 
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Table 1. Presenting symptoms in 14 patients. 
N 
Sepsis 5 
Perigraft mass 7 
Anastomotic aneurysm 4 
Graft cutaneous fi tula 4 
Groin abscess 2 
Graft hrombosis 2 
Anastomotic aortic rupture 1 
Septic emboli 1 
Table 2. Organisms grown in 14 patients. 
N 
Staphylococcus epidermidis 6 
Staphylococcus aureus 2 
Enterococcus faecalis 2 
Escherichia coli 2 
Pseudomonas eruginosa 2 
Streptococcus milleri 1 
Haemophilus para-influenzae 1 
Streptococcus viridans 1 
Acinetobacter 1 
Corynebacterium 1 
No growth 1 
for aortoiliac occlusion disease in six and for an- 
eurysmal degeneration i eight cases. All procedures 
were done with Dacron grafts and included aorto- 
bifemoral reconstruction i  11 (with concomitant fem- 
oropopliteal graft on two occasions), aortobi-iliac 
reconstruction i  two and an aortoaortic tube graft in 
the last patient. Three patients (21%) had a secondary 
aortoenteric fistula, while 11 (79%) presented with 
isolated graft infection. The mean interval between the 
initial operation and the diagnosis of infection was 46 
months (range 1-192 months). Four of the infections 
(29%) occurred within the first 3 months post- 
operatively. Most of the presenting symptoms were 
located at the level of the groin, but three patients 
presented with a retroperitoneal abscess and one with 
acute haemorrhage after rupture of the aortic ana- 
stomosis (Table 1). The infections were due to a variety 
of organisms, with staphylococci being the most fre- 
quent (Table 2). Multiple organisms were seen on five 
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occasions (36%), whereas no organisms were cultured 
in one patient. Patency of the lower extremity deep 
veins was confirmed preoperatively by duplex ultra- 
sonography in all but one patient, who needed an 
urgent operation. Additional phlebography was per- 
formed only at the beginning of our experience (n = 
4). 
Operative technique 
Graft excision and replacement were done during the 
same procedure and by one surgical team. The patient 
with intra-abdominal haemorrhage due to a ruptured 
aortic anastomosis first underwent an urgent lap- 
arotomy for control of the bleeding. In all other cases 
the operation started with harvesting of the deep vein 
autografts, since this is considered the clean portion 
of the procedure. The deep veins are approached by 
a long incision anteromedially on the thigh, quite 
similar to that used for harvesting of the great saph- 
enous vein. After incision of the fascia, the sartorius 
muscle is identified and the deep vein is found dor- 
somedially of the superficial femoral artery. The super- 
ficial femoral vein is removed from its origin in the 
groin. The bifurcation of the common femoral vein is 
situated afew centimeters distally to that of the arterial 
bifurcation, which also means that infected groin 
wounds can be left intact during the dissection. Both 
the profunda femoris and the common femoral vein 
should be preserved to prevent venous hypertension 
in the postoperative period. Care is also taken to 
preserve the saphenous nerve, the arterial collateral 
branches and the greater saphenous vein. More dist- 
ally, the adductor channel is opened by division of the 
adductor magnus tendon. Especially here, there are 
multiple side branches which need to be carefully 
ligated. The position of the distal excision depends on 
the length of bypass required. For aortoiliac re- 
construction the dissection can be stopped in or just 
distally to the adductor canal. In case of aortofemoral 
reconstruction the popliteal vein needs also to be 
isolated and resected to the level of the knee joint or 
even just below. For bilateral reconstruction the deep 
veins are removed from both upper legs. They are 
handled in a manner similar to that of the greater 
saphenous vein in case of conventional femoro- 
popliteal bypass and the incisions are immediately 
closed with suction drains. 
Removal of the infected prosthesis was done by 
transperitoneal pproach in all but one case. This 
patient had had already multiple laparotomies and 
here we used a retroperitoneal pproach. The aorta is 
controlled below or above the renal arteries, as dictated 
by local conditions. After excision of the prosthesis, the 
aorta itself and the surrounding tissues are debrided in 
order to obtain a clean proximal anastomotic site. Our 
preferred technique, which we used in 11 cases, is an 
end-to-end anastomosis with the reversed veins sewn 
together in a pantaloon configuration (Fig. 1A). On 
two occasions a non-reversed venous autograft was 
sutured end-to-end to the proximal aorta, after cutting 
the valves with a valvulotome (Fig. 1B). The contra- 
lateral imb was anastomosed end-to-side to the prox- 
imal vein graft. Finally, the end-to-side technique as 
demonstrated in Fig. 1C was used only once. The 
distal anastomoses were done at the common iliac 
arteries in three cases. Eleven patients received an 
aortobifemoral deep venous graft. On all occasions the 
vein grafts were brought down through the old tunnels 
of the infected Dacron graft. Prior to tunneling, these 
channels were copiously irrigated with antibacterial 
solution and debrided with gauze sponges. 
Associated procedures were performed in four 
patients. Three patients had a secondary aortoenteric 
fistula which has necessitated duodenorraphy in two 
and right hemicolectomy in the last one. The fourth 
patient presented with ischaemic restpain due to 
femoropopliteal occlusion with a patent but infected 
aortobifemoral Dacron graft. He was treated by an 
aortobifemoral deep vein graft and a femorotibial 
venous homograft. After completion of the re- 
vascularisation, great care was taken to cover the grafts 
with viable well-vascularised tissues and not to leave 
any residual cavities. Omentoplasty was used at the 
aortic level in 12 patients. All wounds were closed 
primarily with suction drains both in the femoral 
region and in the retroperitoneum. Muscle flaps at 
the groin were used on three occasions. Intravenous 
antibiotic therapy was started before or d~ring the 
operation and continued for 6 weeks in all cases. 
No patients received long-term or indefinite antibiotic 
therapy. Intermittent pneumatic ompression, to pre- 
vent edema of the lower limbs is used for 5 days. All 
patients were advised to wear elastic stockings for at 
least 6 weeks. 
Follow-up 
All patients were observed postoperatively at 6-month 
intervals. Follow-up included clinical vascular ex- 
amination, Doppler pressure measurements and du- 
plex examination of the reconstruction. Computed 
tomography scanning, white blood cell scanning or 
angiography was performed routinely in the beginning 
of our experience, but later on only in selected cases. 
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Fig 1. The different operative t chniques, used for aortoiliofemoral reconstruction with the lower extremity deep veins. 
Results 
Two patients died after the operation (overall, op- 
erative mortality 14%), one because of duodenal leak- 
age after duodenorrhaphy and one due to multiple 
organ system failure. One patient, with the femoro- 
tibial venous homograft, underwent an above-knee 
amputation because of occlusion of the homograft 
(overall limb salvage rate 96%). Infection was cured 
in all cases, but two venous grafts thrombosed early 
in the postoperative period. Patency was restored by 
simple thrombectomy in the first case. The second 
patient was one of the two cases where we did not 
reverse the vein and tried to destroy the valves by a 
valvulotome. Thrombosis here was due to a remaining 
leaflet. Patency was restored by thrombectomy and 
stenting of the venous graft at the site of the remaining 
valve. Limb swelling was common in the early post- 
operative period, and could easily be controlled with 
intermittent pneumatic ompression and elastic stock- 
ings, except in one patient who developed a popliteal 
vein thrombosis. He was treated by prolonged bed- 
rest and anticoagulants. He is also the only patient in 
this series who still needs elastic stockings more than 
3 months pgstoperatively. The mean follow-up of these 
series is 16 months (range 5-43 months). Four patients 
(33%) died of unrelated causes. None of the patients 
developed any signs of reinfection. The patient with 
the above-knee amputation presented an asympto- 
matic thrombosis of his ipsilateral venous graft 16 
months postoperatively. Two patients underwent a 
secondary vascular procedure because of ischaemic 
symptoms unrelated to the venous reconstruction. The 
first developed a stenosis of the superficial femoral 
artery which was successfully dilated. The second 
patient presented with gangrene of the right limb due 
to femoropopliteal occlusion. A subsequent femoro- 
popliteal prosthetic bypass was performed i year after 
his venous aortofemoral graft. Apart from this, re- 
peated duplex examinations, routinely performed at 
6-month intervals in all patients, showed no signs of 
dilatation, stenosis or degeneration of the venous 
grafts. Chronic signs of venous hypertension have 
been observed only once in the patient who developed 
a popliteal vein thrombosis postoperatively. He still 
requires the use of elastic stockings. Despite the fact 
that plethysmography revealed venous outflow ob- 
struction in 75% of the other surviving patients, none 
of them has any functional disability, and all of them 
except the patient with the above-knee amputation 
resumed normal daily activities. 
Discussion 
Autogenous in situ reconstruction for aortic graft in- 
fection is not a new technique. The first reports date 
from 1979, 3but gained little enthusiasm because of the 
technical complexity and the lack of suitable conduits. 
Subsequent reports were therefore mostly limited to 
case reports, where the authors confined themselves 
to the use of the greater saphenous or, less frequently, 
the superficial femoral artery. ~9 These reports con- 
firmed, however, the efficacy of the technique with 
regard to eradication of infection and limb salvage. 
On the other hand they also showed that the saphenous 
veins and the superficial femoral artery were prone to 
degeneration on the long term, and therefore were 
regarded as bridge until infection was cured, rather 
than a definite solutionY °
When compared with the greater saphenous vein, 
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the deep veins are certainly more widely available and 
have the advantage of both length and diameter in 
the aortofemoral position. The use of these veins as 
arterial conduits is, however, far from generally ac- 
cepted in vascular surgery. They were introduced as 
femoropopliteal grafts by Schulman et al. 15 years ago31 
These efforts were viewed with scepticism because of 
the fear of chronic venous stasis. In this regard, 
Schanzer et al. recently compared a group of 25 legs 
where the deep veins were resected for use as femo- 
ropopliteal bypass with another 22 legs in which a 
saphenous vein or polytetrafluoroethylene graft was 
used for bypass. 12 With a mean follow-up of 2.95 +2.12 
years, they found that the average calf circumference 
after deep vein resection was 1.4 + 1.8cm greater than 
the opposite leg. The mean difference in the sa- 
phenous/synthetic group was 0.53_+0.97cm. There 
were, however, no other signs of chronic venous tasis. 
In addition, they observed a plethysmographic pattern 
of venous outflow obstruction i 84% of the extremities 
after deep vein resection, but also in 50% of the ex- 
tremities in the saphenous/synthetic group. In agree- 
ment with our findings, they concluded that deep vein 
resection produces a functional outflow obstruction i  
three-quarters of the cases, but that symptomatically; 
the patients are not significantly different from con- 
trols. 
To our knowledge, the first report on the use of 
deep veins in prosthetic infection goes back to 1991, 
when Fokin et al. published a series of 12 patients with 
an infected prosthesis in the inguinal region. I3 The 
infected segment of the prosthesis was excised and 
replaced by the femoral vein, which was drawn 
through the infected wounds. The wound in the in- 
guinal region healed in 11 patients. Two patients 
underwent a major amputation and only one showed 
marked temporary venous insufficiency. We published 
our first results in 1993. I4 In the same year, Clagett et 
al. reviewed their results in 20 patients with infected 
aortobifemoral prostheses (n = 17) or other complex 
aortic problems (n =3). 1~ Treatment consisted of re- 
section of the infected prosthesis and in situ re- 
construction with the deep veins, the greater 
saphenous veins or both. The operative mortality and 
amputation rates were 10% each. Infection was cured 
in all cases. Significant chronic limb oedema fter deep 
vein resection was noted in two patients; one with 
an ipsilateral venous thrombosis and another patient 
where the ipsilateral saphenous vein was used for a 
distal bypass. These authors tressed also the resistance 
of deep veins to infection, even in case of virulent 
Gram-negative infections such as Pseudomonas aeru- 
ginosa. This has also been our experience, 16 which is 
furthermore demonstrated in these series. The rupture 
of an aortic anastomosis n this report was due to a 
P. aeruginosa infection. Nevertheless, the patient re- 
covered completely without any signs of reinfection 
after in situ reconstruction with the deep veins. How- 
ever, we also feel that in this kind of surgery, adequate 
debridement of the infected tissues and complete cov- 
erage of the venous grafts with healthy, well-vas- 
cularised tissues is of the utmost importance. 
Conclusions 
On the basis of our results and the data in the literature 
we may conclude that the technique presented in this 
study may be considered as an attractive alternative 
in the treatment of prosthetic infection. Excision of the 
deep veins is well tolerated, at least in the presence 
of the ipsilateral greater saphenous vein. The deep 
veins are resistant o infection, even in the presence 
of Gram-negative organisms, and the in situ technique 
offers optimal results with regard to limb salvage. We 
admit that it is a time-consuming technique and that 
there are still limitations. Previous deep venous throm- 
bosis is obviously acontraindication. Unlike Schulman 
et al., 17 we are reluctant o perform it when the great 
saphenous vein has been removed previously. The 
available length of veins is still limited; infrarenal 
aortobifemoral reconstruction can be offered without 
problems, but concomitant procedures may become 
problematic. Finally, although the early and mid-term 
results of our technique are promising, longer periods 
of follow-up are needed to study behaviour of these 
grafts. 
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